Environmental Protection Agency

Sample Analysis Correlation Procedure

This procedure is written for the Environmental Protection Agency, National Vehicle and
Fuel Emissions Laboratory (NVFEL) internal use. The use of specific brand names by
NVFEL in this procedure are for reference only and are not an endorsement of those
products. This document may be used for guidance by other laboratories.

NVFEEL Reference Number
013A

Implementation Approval

Original Procedure Authorized by EPCN #235 on 04-23-2001

Revision Description

(1) 09-18-2001 The purpose of this change is to update the Group Responsible name per EPCN #316
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1. Purpose

The purpose of this working procedure is to describe the equipment required to perform and
document the Sample Analysis Correlation (SAC) process in the PNGV engine test cells.

2. Test Procedure
101 The following equipment is required:

a quad blend compressed gas cylinder containing HC, NOX, CO2, CO, and balance
nitrogen,

evacuated and leak-checked sample bag,
SAC spreadsheet hardcopy (see Figure 2).

102 Fill the sample bag from the quad-blend gas cylinder, estimating the amount needed
for the SAC process. See Figure 1. There should be enough gas in the bag to
analyze on each site plus the rerun of the first site. The gas analysis must be
completed within 10 minutes of the bag-fill.

Y
3o

Figure 1
Fill Sample Bag

103 Check the pressure gauge on the quad-blend gas cylinder. If the bottle pressure fallg
below 300 psi, replace the cylinder.
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On the "SACspreadsheet.xls" (Figure 2), record the following:

"Start Time." See Arrow 1 in Figure 2.
"Technician ID." See Arrow 2 in Figure 2.
"Date." See Arrow 3 in Figure 2.

"Blended Bottle Press." See Arrow 4 in Figure 2.

SACspresdshent wly

| Blendod Bottla Conc. Ranges | HC |Range | Mox Ftll'l!l CO | Ranga) CO2

o731 BE.E4| 80,23 0.81%|
_ ppm ppm ppml |

Bench 1 (room §16) Ta o Ta & Soad 5
|Bench 2 (room S16] s TR raod fﬁ |
: |
[PreCat {room 510) i
|Lima 9110 e e = -5 |
|Lime 11112 Zan Sae L 257
AZ0Z (room 603) . dool & . 7 e EX)

HFID [ream 503)

Heated Nox (ream S03)

(Call 3 & 4 (room 4194)

|Line 1 Nox i

Line 2 HFID il
Line 3 COM02 & e

__|_Bq ro-chock with

|first analyzor run
e
[Start Time: 1 =
End Tima:
[Technician ID: 2 =
i
Drate:
_I___ [l
Blended Bottla Pross. i R
|
| Hotsa/Commants: |

Figure 2
SACspreadsheet.xls Form

In the test site control room, turn on the Horiba analyzer bench, if necessary.
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On the Horiba computer screen, select "Ope." See the arrow in Figure 3.

=alET 8.8 L BT = [T
Vimw | | Reou. . [ Dete tues [itaeiby [ O Ti |
R ——
| INIETT Pre. CAT

fnalgrer Careantralion Rangn
| | . 73.4) |
: 0.251 ==
-0, 6|

=1

e
|| il 1 | | 1 | |
A ;

= === [ —}]

Figure 3
Select OPe

From the selections that appear on the Horiba computer screen, select the
appropriate test cell, either "9/10" or "11/12." See the arrow in Figure 4.

LN L o] 1A Call B3

[T T Pre.tat |

Aealyzer Concentration
e T345: e
0.251 ¥elx
-0.6| m=
—EI.D: e

Figure 4
Select Test Cell
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108 On the Horiba computer screen, select "Sample" See the arrow in Figure 5.

L]

HORIBA & T 1 ErE
[ Wi [ W | Deie tpe [iandby [ ST
Tire pre. cAT | S Tt

Erailgrer Cancantratlon

R
oo 73.4| we I+l
o o 0.251| veu =1
| -0,6| mt = 1
—— =0.1 = o —

Figure 5
Select Sample

109 From the selections that appear, select "Cal." See the arrow in Figure 6.

Tim]| Pra. CAT ||

Pralytar CaneaniraLien

|

Gl rgrﬁ.-.: S5
|

Figure 6
Select Cal
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A zero, span, and zero calibration will be automatically performed on the analyzers.
See Figure 7.

CEATEA LT
0.2]
ERCLLEY
0.4
-0.0]

Figure 7
Zero, Span Check

When the calibration is complete, select "Sample" See the arrow in Figure 8.

HORHRS T LR S0 L

[ o [ W [ Dete e [iandby [ ST
Tire || Fre. cat | o [

Erailgrer Cancantratlon

o 73.4| we %l
0.251| vz [
—0.6| me =1
=0.1| e = 1

Figure 8
Select Sample
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112 From the selections that appear, select "Measure" See the arrow in Figure 9.

Figure 9
Select Measure

113 Enter the test cell and connect the sample bag to the SAC quick-disconnect for the
bench selected for this process. See Figure 10.

~

Figure 10
SAC quick-disconnect and Sample Bag
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114 Return to the control room Horiba computer and on the "SACspreadsheet.xls Form"
record the following data listed under "Concentration:” that appears on the screen.
CO, See arrow number 1 in Figure 11.
CO2, See arrow number 2 in Figure 11.
HC, See arrow number 3 in Figure 11.
NOX, See arrow number 4 in Figure 11.

e |

i e i & o - -

Wieu M| i Dates tupe | Stand-fy | | OFflics | |
e oo | e

Faalijzer Concentratimn

o | 1 = 50.2| s [‘%I
e 2= 0.233) vz [ )
e | 3=y —0.5| e
i r— L —0.0| s |

Figure 11
Concentration

115 Go to the control room Data Processing Computer and sign on by entering the user
name and password.
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On the Data Processing Computer desktop, select the "My Computer" icon. See the
arrow in Figure 12.

Wy Computer  Create CD

N

=

[ etk
Meighborhood

SR

Fiecycle Bin

Figure 12
Select My Computer

On the "My Computer" screen, select the "Micron (C)" drive icon. See the arrow in
Figure 13.

E. My Computer

fle Edi Yiew Help
= o = &
fisfﬁnnwfﬁ.] Wican (Gl MicrenDi] Removable IF:

Diiske E2)

@a%

[G:) Canlro Pandd Frinkers [Mal-Up Scheduled
Nebaoaking Taks

Index

Figure 13
Select Micron(C)
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Eie Edit Miew Heb

B @ @ @ @

icaliteaions:  Calls Dyno 11 Config Msi CPlzpsb Drammngs

B D O B @

le40 (sl L3 Maibox Iowsse
Mulimedia Metcand Palie - Pragram Files  Recpeled |
Files 33-10-26
Spd Temp Wirink 200010720,
=l
[Diobiectis) [140HB v
Figure 14

Select Calibrations

= C:\calibrations

File Edi View Help
@ 0 B 8 8 °
opane, Propane,  PROPAME.D.. popane 0. Popaneyy...
38, I]’? 10.dilxls 9B.09.25 dil vl
FiopaneZ. 99, Popane? 53, SACI0240.. sac 02600, SaCIQI70.
Sac1n310 ; SACI 140, SACTTI60., SACT1.2.00., Sacii.7.00..
SACTemplat... 1]
2]
|21 chiecis] [a42KE i

Figure 15
Select SACTemplat...

Pagel of 14

From the "Micron (C)" screen, select the "Calibrations" icon. See the arrow in
Figure 14.

= C:\ E[= S

From the "Calibrations" screen, select the "SacTemplat" icon. See the arrow in
Figure 15.
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120 On the spreadsheet screen shown in Figure 16, access the appropriate yellow-shade
fields, and use the keyboard to enter the following data recorded in Step 114

For HC, enter the data in the row for the bench under test in the "HC" column. See
arrow number 1.

For NOX, enter the data in the row for the bench under test in the "NOX" column.
See arrow number 2.

For CO, enter the data in the row for the bench under test in the "CO" column. See
arrow number 3.

For CO2, enter the data in the row for the bench under test in the "C0O2" column.
See arrow number 4.

1 2 LLRLXX s 3 4
Order |Blended Beottle Cone. HC % DiMf Nox  |% Ditf €0 |% Diff CO2  [%Diff
Run 93,09 0.81 89.53 0.81
ppm ppm ppm %
Bench 1 {room 516) 289 322 @ 88.7 FEAE -100.00] @ 0.81 .00 @
Bench 2 {room 516) 270.2 -0.08| & 90.5 0.34] & 89| -0.53] @ 0.81 0.00] &
PreCat (room 510)
Line 910 -34.00] & -100.00] & -100.00] & -100.00{ &
Line 1112 2754 -1.02| @ 89.5 -1.44| 8 89.4 0.15] @ 0.813 0.37| @
AZ02 {raom 503) 25.5 23| @ 89.78) -1.13] @ 0.3 0.86)@ 0.4 -1.23] @
HFID [reom 503) -100.00| &
Heated Nox (room 503) -100.00] &
Cell 3 & 4 {room 419A)
Ling 1 Nox 0.2 FGHE
Line 2 HFID 95.2 207 @
Line 3 COICO2 0.2 0.75|® 0.813 0.37|®
Bag re-check with
first analyzer run 2.1 -7.05 9.4 -1.5%) 89,4 0,15 0.815 0.62
Start Time: 500
End Time: 620
Technician ID: 17278
Date: 4501
Blended Bottle Prass. 1750
NotesiComimeants: Recalibrated Bench 1/Passed THC-S4ll high after curves run with Secondaries
Figure 16

SAC Spreadsheet

[@X
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After all data has been entered, verify that the calculated value in the "%Diff" field
does not exceed:

+3.3% for HC
+4.5% for NOX
+2.1% for CO2
+2.1% for CO.

If the value in the "%Diff" field exceeds the values listed, go to step 111 and repeat
the procedure.

If, after a second attempt, the value in the "%Diff" field exceeds the values listed,
perform first-line diagnostics to determine if a filter is clogged or other problem
exists.

On the spreadsheet screen shown in Figure 17, enter the SAC end time. See the
arrow in Figure 17:

Start Time:
End Time:

-

Tachnician 1D:

Dato:

Blended Bottle Pross.

Notes/Comments: i

Figure 17
SAC End Time

Enter all of the required data. If diagnostics are unsuccessful, enter the reason for
the failure in the cell next to the “Notes/Comments” cell and notify a senior PNGV
technician.

Save the spreadsheet as "SAC.XX.XX.xIs", where XX.XX equals Month.Year.
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Print 2 copies of the "SAC.XX.XX.xIs" spreadsheet. File in the following
locations:

SAC Ring Folder

File in Room 516

Exit the spreadsheet program.

Go into the test cell and disconnect the sample bag.

Evacuate and leak-check the sample bag.

Acceptance Criteria

3.1

The calculated values in the "%Diff" field must not exceed:
+3.3% for HC

+4.5% for NOX

+2.1% for CO2

+2.1% for CO.




